U B [] 0 Acta Entomologica SinicaL] August 2005[] 48 400 637 – 642 ISSN 0454-6296 








ИШЕ ЕЙ ЕНЕ ЕЕ НН ЕНЕ НЕЙ 


uggumaaguadtumaagtumadu- 











































































































































































































































































































































































































П.ПППППППППППППППППШП 31002902.000 00000000000 3100290 
ПШШШШППШППШППШППППППППП ПП Bombyx то П ООООООООООООООООООООООООШО,: 
guaümag.nauupniag.unbpad:unpauinauumnusnnuupnuupngupnpnaduuu 209000 
О00О0ОШоОО: 00. 00000000 ПШШПППППШПППППППППППШПШИП 550 77000000000 
ООоООоОоОоОоОоОоОоОоОоОоошооОооооооооооооооо ООООоОоООоОоОоОооОоОоОооОоноро 
ОООООоОоОоооооооо оо 000000000 

5881.21072 ООООООА 0000 00454-62989 2005[104-0637-06 



























































Analysis of protein patterns from embryo of silkworm Bombyx mori at later stages 


by two dimensional polyacrylamide gel electrophoresis 

ZHONG Bo-Xiong [CHEN Jin-E'[]YAN Xin-Pei'[] XU Мепо-Кш' О LIANG Jian-She[] 1. Department of Bioresource 
Sciencd] College of Animal Science[] Zhejiang University[] Hangzhou 310029[]China[] 2. Biochemistry Co. Ltd. of 
Zhejiang University[] Hangzhou 3100290 China 

Abstract[] Using two dimensional polyacrylamide gel electrophoresi$] 2D-PAGF[] and image analysis system[] the changes 
of the proteins from later stage$] after the shortening stage[] of embryo of silkworm Bombyx mori were analyzed to discover 
the protein changing pattern during embryo development. A total of 209 specific protein spots were found in the 2D-PAGE 
pattern of embryos at the head thorax differentiation[] reverse[] tubercle appearance[ head pigmentation[] body pigmentation 
and hatch stages. Among them[] the specific protein spots expressed in the head pigmentation stage and body pigmentation 
stage embryo contributed the largest quantity[] namely 55 and 77 respectively. Similar to the changing pattern of the 
specific protein spots of embryo at the earlier stages[] most of these specific protein spots disappeared in the embryos 
shortly afterwards. This suggested that those specific proteins might be related to the corresponding body characteristics in 
embryo development . 

Key words[] Bombyx mori|] protein[] two dimensional electrophoresi$] 2D-PAGE[T] image analysis[] embryo development 
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Table 1 Characteristics of the special expressed protein spots from embryo of silkworm at different incubation stages 
00 000 00 000 
ШП 0000 ПП ППП Molecular D DU 0000 ПП O00 Molecular 
туо Protein ad I weight Embryo Protein Nomi I weight 
stage » 1. P 8 stage vol. P 
stage spot no. M: П КОП 8 spot no. П КОП 
00000 561 0.093 5.053 34.633 ППШ ПАП 674 0.419 4.008 24.461 
0030 562 0.053 5.794 40.254 Воду 675 0.697 4.106 17.637 
Head thorax 563 0.231 6.089 44.527 pigmentation 676 0.097 5.659 39.616 
differentiation 564 0.280 6.394 38.570 677 0.181 4.782 25.264 
565 0.062 6.384 31.804 678 0.049 4.555 27.170 
566 0.030 7.130 26.686 679 0.043 4.570 25.113 
567 0.027 7.130 26.226 680 0.038 5.169 25.667 
572 0.105 4.768 36.094 681 0.041 5.288 26.069 
573 0.023 5.219 88.936 682 0.124 5.236 27.318 
574 0.027 5.172 88.704 683 0.146 5.391 33.320 
581 0.037 5.908 28.940 684 0.222 5.499 17.527 
000 577 0.084 5.018 67.352 685 0.165 5.494 16.986 
00.0 578 0.079 7.279 45.039 686 0.116 3.260 16.079 
Reverse 580 0.198 6.341 60.610 687 0.391 6.083 42.366 
582 0.042 9.156 29.167 688 1.004 6.310 42.277 
583 0.055 7.722 38.114 689 1.582 6.568 41.928 
584 0.080 6.926 27.000 690 1.755 7.393 41.928 
585 0.070 4.280 25.175 691 0.565 7.223 53.989 
586 0.059 4.212 25.225 692 0.749 6.867 36.107 
587 0.028 5.724 57.116 693 0.316 7.068 36.733 
614 0.024 5.635 43.424 694 0.333 7.053 36.218 
615 0.011 5.614 42.739 695 0.324 7.068 35.199 
"uuu 579 0.004 4.556 44.677 696 0.530 8.328 43.093 
00:0 588 0.230 4.846 62.264 697 1.589 9.050 42.908 
Tubercle 589 0.182 4.994 62.105 698 0.144 9.066 30.718 
appearance 590 0.326 5.843 33.416 699 0.090 8.039 28.155 
591 0.304 8.497 31.662 700 0.093 7.951 27.714 
592 0.166 4.377 28.008 701 0.126 7.966 26.921 
595 0.025 7.605 34.687 702. 0.123 7.760 26.571 
596 0.024 7.605 71.235 703 0.073 7.662 26.821 
597 0.015 7.605 75.472 704 0.234 7.682 25.566 
598 0.023 7.088 70.310 705 0.042 8.193 20.449 
607 0.137 3.570 16.741 706 0.034 8.049 19.717 
000 599 0.032 4.582 86.365 707 0.262 7.646 19.221 
0030 600 0.035 4.632 86.365 708 0.085 7.657 18.780 
Head 601 0.034 4.980 81.239 709 0.221 7.357 19.675 
pigmentation 602 0.054 5.367 75.316 710 0.287 7.430 19.140 
603 0.045 5.284 75.316 711 0.748 7.424 18.506 
604 0.312 4.272 22.863 712 0.242 7.388 40.217 
605 0.036 4.212 23.368 713 3.897 7.368 36.444 
606 0.030 4.123 23.448 714 0.134 7.064 19.717 
608 0.063 4.201 22.863 715 0.088 6.914 18.545 
609 0.081 4.151 22.978 716 0.454 6.728 17.897 
610 0.210 3.803 18.345 717 0.235 6.377 17.200 
611 0.320 3.841 16.983 718 0.356 6.397 20.405 
612 0.056 5.085 22.600 719 0.154 6.392 21.539 
613 0.293 5.710 32.217 720 0.017 5.716 18.820 
616 0.241 6.727 36.937 721 0.024 5.716 18.429 
617 0.075 6.721 37.808 722 1.842 7.455 29.258 
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00 000 00 000 
ы 0000 ма. 000 Wee | CCS 0000 — QD, 000 Molecular 
Protein pl weight Protein pl weight 

stage spot no: vol. [] к00 stage spol io, vol. О к00 
618 0.051 6.721 38.526 723 1.051 7.244 29.164 

619 0.093 7.147 102.88 724 0.315 7.781 16.493 

620 0.045 6.185 48.226 725 0.306 7.744 16.182 

621 0.035 6.119 36.178 726 0.098 4.065 32.603 

622 0.390 7.108 50.789 727 0.066 4.060 32.295 

623 0.112 7.020 67.874 728 0.029 4.916 18.352 

624 0.091 7.025 66.372 729 0.336 7.414 28.155 

625 0.433 7.108 67.306 730 0.467 8.926 27.566 

626 0.367 7.235 67.118 773 0.131 3.502 15.908 

627 0.021 7.357 58.008 774 0.089 3.239 18.161 

628 0.155 7.351 55.712 775 0.192 4.256 17.637 

629 0.093 7.163 82.427 000 731 0.148 4.311 26.947 

630 0.130 7.125 90.791 u ü su 732 0.294 5.081 28.250 

631 0.432 7.600 101.046 Hatch 733 0.064 5.183 62.288 

632 0.313 7.500 101.653 734 0.101 7.385 29.668 

633 0.137 7.384 101.959 735 0.514 60850 25.933 

634 0.933 6.948 23.055 736 0.406 7.042 26.398 

635 0.459 7.517 21.952 731 0.261 6.862 21.956 

636 0.156 7.379 20.892 738 0.207 6.705 28.082 

637 0.096 7.959 35.411 739 0.181 6.729 27.115 

638 0.066 7.970 34.805 740 0.104 6.796 37.196 

639 0.688 8.158 34.884 741 0.250 4.960 36.110 

640 0.289 8.429 34.416 742. 0.102 9.046 27.536 

641 1.258 8.462 33.362. 743 0.351 6.868 31.205 

642. 0.599 8.352 31.331 744 0.730 5.851 31.121 

643 0.146 8.473 31.871 745 0.074 5.664 31.798 

644 0.911 8.766 33.510 746 0.108 5.652 31.079 

645 0.083 9.081 32.782 741 0.269 5.454 46.184 

646 0.756 8.350 25.700 748 0.278 5.345 46.401 

647 1.654 7.324 63.663 749 0.243 5.255 46.509 

648 0.014 9.230 31.599 750 0.203 5.189 46.509 

649 0.191 8.915 21.018 751 0.219 50526 76.371 

650 0.021 8.026 25.866 752 0.191 5.454 76.830 

651 0.240 7.749 31.132 00 753 0.262 4.420 42.406 

652 0.047 7.091 18.988 Newly-hatched 754 0.127 4.774 38.522 

653 0.029 4.190 26.257 larva 755 0.104 4.721 38.657 

654 0.024 6.251 20.170 756 0.094 4.626 38.456 

655 0.058 4.029 58.323 751 0.549 4.821 35.286 

656 0.149 4.538 34.571 758 0.288 4.821 34.860 

000 657 0.167 4.679 36.617 759 0.461 4.874 34.535 
00.0 658 0.474 5.463 70.670 760 0.224 4.779 33.247 
Body 659 0.438 5.324 70.111 761 0.099 4.890 32.844 
pigmentation 660 0.308 5.205 70.111 762 0.330 6.100 32.250 
661 0.040 5.365 60.587 763 0.093 5.714 29.172 

662 1.244 6.356 100.966 764 0.223 5.688 22.730 

663 0.433 7.001 99.845 765 0.654 4.805 23.919 

664 0.385 6.888 100.404 766 0.459 7.241 26.144 

665 0.218 6.790 99.845 767 0.147 7.061 26.893 

666 0.031 6.661 97.375 768 0.465 7.067 40.529 

667 0.036 5.969 85.081 769 0.133 7.569 38.522 

668 0.025 5.876 84.849 770 0.064 7.764 38.456 

669 0.108 3.054 31.071 771 0.727 7.896 39.003 

670 0.325 4.514 45.579 772 0.200 7.754 40.125 

671 0.030 4.452 41.007 776 0.310 7.616 23.856 

672 0.038 4.452 40.528 777 0.222 6.670 31.630 

673 0.332 4.777 37.961 
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Fig. 1 2D-PAGE pattern of proteins extracted from the embryo of silkworm Bombyx mori at different incubation stages 
«10 000 00 0 0 Head thorax differentiation] 00 П 00 O i Reverse] aD U 0 0 0 00 0 0 Tubercle арреагапсе hO 0 O 00 0 з0 Head 
pigmentation[] if] 0 О O0 О 4DBody pigmentationD] jO O O O0 0 50 Нас kO O О Newly-hatched larva. 
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02 ШШШШПШПШПШПППШППШППППППППППИППЦП 
Table 2 Disappeared protein spots of silkworm Bombyx mori embryo at different incubation stages 



































nnn DDID,D ШППППШП›,П OUO su 0000.0 пошо. ПП 
tulo dam Revone Tubercle | Head. | Воду Hatch Newly-hatched 
appearance pigmentation pigmentation larva 
ais dd 30 562 563 566 561 573 574 581 
differentiation E C 
0000,0 584 577 578 580 585 586 587 614 615 
Reverse 582 583 
ШППППШП»П 579 591 596 595 
Tubercle ? 597 598 308; 089 
арреагапсе 
U m su 601 610 611 599 600 602 653 
Head 612 616 617 603 605 606 
pigmentation 618 621 623 608 609 619 
64 625 626 620 631 632 
627 628 629 633 635 637 
630 634 636 640 643 649 
638 639 641 650 652 654 
642 644 645 655 
647 648 651 
000040 657 658 659 661 662 663 
Body 660 666 667 664 665 668 
pigmentation 669 677 678 670 671 672 
679 684 685 676 683 686 
687 688 689 692 693 694 
690 691 696 695 699 700 
697 698 706 701 702 703 
708 712 716 705 707 714 
720 721 72 715 718 719 
723 725 729 724 
730 
u m D su 731 733 734 
Hatch 736 738 739 
741 742 745 
746 747 748 
749 750 751 
752 
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